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Key PointsApproximately three‐quarters of survey respondents reported receiving the crizotinib patient information brochure (PIB)Respondents who received and read the PIB were more knowledgeable of the key side effects of crizotinib treatment than those who did notResults of this study suggest that the crizotinib PIB may be an effective risk communication tool for crizotinib‐treated patients in Europe

1. INTRODUCTION {#prp2570-sec-0002}
===============

Lung cancer is the leading cause of cancer‐related mortality worldwide.[1](#prp2570-bib-0001){ref-type="ref"} In 2018, the number of new lung cancer cases was estimated at 2.1 million worldwide, representing 11.6% of all new cancers, and the number of lung cancer deaths was 1.8 million, representing 18.4% of the total cancer deaths.[1](#prp2570-bib-0001){ref-type="ref"} In Europe, an estimated 470 039 new cases of lung cancer and 387 913 deaths occurred in 2018.[2](#prp2570-bib-0002){ref-type="ref"} Non‐small cell lung cancer (NSCLC) represents the majority of lung cancers (85%) and most commonly presents as inoperable locally advanced (Stage IIIB) or metastatic (Stage IV) disease. No curative treatment is currently available.[3](#prp2570-bib-0003){ref-type="ref"}, [4](#prp2570-bib-0004){ref-type="ref"}Anaplastic lymphoma kinase (ALK)‐positive NSCLC constitutes a molecularly‐defined subgroup with an estimated prevalence of 2.7% of NSCLC.[5](#prp2570-bib-0005){ref-type="ref"}

Crizotinib (XALKORI^®^) is an oral, small‐molecule tyrosine kinase inhibitor of ALK, MET and ROS1 receptor tyrosine kinases. In August 2011, crizotinib was approved in the United States (US) for the treatment of patients with ALK‐positive metastatic NSCLC. In October 2012, crizotinib was granted conditional approval in the European Union (EU) for the treatment of adults with previously treated ALK‐positive advanced NSCLC and was subsequently expanded to the first‐line treatment. Since 2016, the US and EU have approved crizotinib for the use in patients with ROS1‐positive NSCLC.

Crizotinib has been associated with a number of safety risks including hepatotoxicity, interstitial lung disease /pneumonitis, QTc prolongation, bradycardia, and vision disorders. The crizotinib label lists these risks as adverse reactions, and in Europe, these risks are included in the patient information leaflet (PIL). Additionally, Pfizer has developed educational materials in Europe as part of additional risk minimization measures (RMMs) requested by the Committee for Medicinal Products for Human Use (CHMP), which include a patient information brochure (PIB) to further inform patients receiving crizotinib treatment about known risks associated with crizotinib, as well as a patient identification (ID) card. The patient ID card, which includes spaces for patients to add their name, their oncologist\'s name, and the date crizotinib was started, is provided for patients to show their other healthcare providers.

This study was designed to assess the effectiveness of both the crizotinib PIB and patient ID card among EU patients. The specific objectives of the study were to assess patients\' awareness, receipt, and use of the crizotinib PIB and patient ID card, and to assess if patients\' knowledge of the key risks and actions required to minimize the key risks was in accordance with the information provided in these materials.

2. METHODS {#prp2570-sec-0003}
==========

2.1. Study design and population {#prp2570-sec-0004}
--------------------------------

This cross‐sectional study was conducted among crizotinib‐treated patients in Austria, Belgium, Denmark, France, Germany, Ireland, Italy, the Netherlands, Sweden, and the United Kingdom \[UK\]) from September 2014 to September 2016. Medical oncologists or pulmonologists in these 10 countries were contacted via a mailing list provided by the Intercontinental Marketing Services commercial database and was supplemented with information from local Pfizer Inc. country offices. The physicians were asked to recruit a convenience sample of patients receiving crizotinib.

Study eligibility criteria included treatment with crizotinib within 90 days prior to taking the survey, and completion of a signed and dated informed consent document, if applicable, based on each country\'s local regulations. Patients who participated in the survey pre‐testing and patients with immediate family members employed by Pfizer Inc, Mapi (the study vendor), or the European Medicines Agency (EMA) within the past 10 years were ineligible.

2.2. Survey instrument {#prp2570-sec-0005}
----------------------

The survey instrument included 35 yes/no or multiple‐choice questions plus four eligibility questions. Five questions focused on demographic characteristics. Seven questions assessed awareness, receipt, and use of the crizotinib PIB and patient ID card and four questions assessed how the PIB and ID card were received. Nineteen questions assessed the key patient‐directed risk messages for crizotinib including awareness of side effects, knowledge of precautions for use, and understanding of when to contact the physician; these were defined as effectiveness questions. Four of these effectiveness questions included four risks that were not related to crizotinib. The survey was designed to be completed in approximately 15 minutes.

The survey questionnaire underwent cognitive pre‐testing in each local language with 1 crizotinib‐treated patient each from Denmark, France, Germany, Italy, the Netherlands, and Sweden and 2 crizotinib‐treated patients from Belgium (1 for Belgium in French, the other in Flemish). This approach was based on feasibility considerations. From a feasibility perspective, there were constraints due to the inability to directly identify patients who received crizotinib given ethical considerations and privacy regulations. Pre‐testing was not conducted in Austria since the instrument had been tested in German. Since the European Medicines Agency (EMA) had endorsed the English version of the questionnaire, it was not pre‐tested in Ireland or the UK. Pfizer offices in Austria, Ireland, and the UK reviewed the survey questionnaire to confirm that terminology used was consistent with local crizotinib educational materials.

Experienced personnel in cognitive pre‐testing and linguistic validation of survey questionnaires conducted pre‐testing with 1‐on‐1 interviews. The cognitive pre‐test informed necessary minor revisions to most of the country‐specific versions of the patient questionnaire, mainly modifications of the initial translations to conform to local standards or language nuances (eg, in some countries, "true/false" was more commonly communicated as "yes/no"). Other changes identified from pre‐testing included: The generic name for XALKORI® (ie, crizotinib) was provided throughout the survey because the brand name was not recognized by several patients.The French translation of instructions regarding side effects associated with XALKORI® was revised to make clear that the purpose was to inquire about information the respondent learned from the PIB rather than to collect information about side effects personally experienced

Surveys were self‐administered in local languages either via the internet or paper, depending on respondent\'s preference. Confirmit, a software platform designed specifically for surveys, was used to administer the survey and collect data.

2.3. Survey administration {#prp2570-sec-0006}
--------------------------

After securing any required local approvals (such as ethics committees), physicians who were willing to recruit patients for the survey were provided with patient survey kits. The contents of the patient survey kit were: a letter to patients inviting participation in the survey which included study details, a unique code, and instructions for online access of the survey,for all countries except France, an informed consent document; in France, a study information document conforming to local regulations in lieu of the informed consent,a paper survey with the same unique code to be completed by the patient and a postage paid, pre‐addressed envelope for returning the paper survey, if the paper survey method was chosen by the patient.

The number of completed surveys was tracked to monitor progress to identify study sites and physicians with no or few surveys completed by patients.

2.4. Data analysis {#prp2570-sec-0007}
------------------

The dataset for analysis comprised all eligible patients who answered at least 1 of the survey questions about the effectiveness of the additional RMMs for crizotinib. SAS^®^ version 9.2 (SAS Institute, Cary, NC) was used for all analyses. The absolute and relative frequency (%) of each category and number of missing data were described with qualitative variables. Two‐sided 95% confidence intervals (CI) for percentages were determined for the effectiveness endpoints using exact methods.

3. RESULTS {#prp2570-sec-0008}
==========

Among the 10 countries that participated, 56 study sites or physicians received 341 survey kits to provide to the patients. A total of 40 patients were recruited by physicians, yielding a survey response rate of 11.7% (40/341). Thirty‐nine of the 40 patients who met the study eligibility requirements and answered at least 1 main question of the survey were included in the analysis. No surveys were received from patients in Denmark, Ireland, or the UK.

The characteristics of NSCLC patients who responded to the survey are presented in Table [1](#prp2570-tbl-0001){ref-type="table"}. Most respondents were female (72%), were \<65 years of age (77%), and had crizotinib treatment within the past month (82%). Most patients (57%) were not currently participants in a clinical trial of crizotinib. A total of 33% of respondents had completed university/higher education.

###### 

Characteristics of survey respondents

                                                       Overall (N = 39)
  ---------------------------------------------------- ------------------
  Country of Origin                                    
  Austria                                              2 (5)
  Belgium                                              5 (13)
  Denmark                                              0 (0)
  France                                               1 (3)
  Germany                                              9 (23)
  Ireland                                              0 (0)
  Italy                                                17 (43)
  Netherlands                                          1 (3)
  Sweden                                               4 (10)
  United Kingdom                                       0 (0)
  Last time treated with crizotinib                    
  Within the last month                                32 (82)
  1 month ago                                          2 (5)
  2 months ago                                         3 (8)
  3 months ago                                         2 (5)
  I don\'t know                                        0 (0)
  Current participant in a crizotinib clinical trial   
  Yes                                                  11 (28)
  No                                                   22 (57)
  I don\'t know                                        6 (15)
  Gender                                               
  Male                                                 11 (28)
  Female                                               28 (72)
  Age group                                            
  18‐44                                                9 (23)
  45‐54                                                8 (21)
  55‐64                                                13 (33)
  65‐74                                                7 (18)
  75 or older                                          2 (5)
  Educational level                                    
  Primary school                                       7 (18)
  Secondary school                                     11 (28)
  University/higher education                          13 (33)
  Prefer not to answer                                 1 (3)
  Missing Data                                         7 (18)
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Although only 49% (n = 19) of respondents stated awareness of the PIB for crizotinib, 77% (n = 30) acknowledged PIB receipt. A total of 93% (n = 28) of respondents who recall receiving the PIB said they read it. Among the 14 respondents who indicated awareness of the patient ID card, 21% reported using it.

Familiarity with the key crizotinib side effects ranged from 36% to 85% (Table [2](#prp2570-tbl-0002){ref-type="table"}). Most respondents expressed knowledge of "changes to vision" (85%), "dizziness, light‐headedness, fainting, tiredness" (69%), and "abnormalities in liver blood tests" (61%). Nearly half (49%) of respondents knew crizotinib was associated with "chest discomfort or irregular heartbeat." More than a third of respondents knew that crizotinib may "slow heart rate" (38%) or could cause "breathing problems" (36%).

###### 

Proportion of survey respondents knowledgeable of each key message[a](#prp2570-note-0002){ref-type="fn"}

  Key message                                                                           Overall (N = 39)   
  ------------------------------------------------------------------------------------- ------------------ ------------
  Side effects                                                                                             
  Breathing problems (Q1A)                                                              14 (36)            \[21; 53\]
  Abnormalities in liver blood tests (Q1B)                                              24 (61)            \[45; 77\]
  Dizziness, light‐headedness, fainting, tiredness (Q1D)                                27 (69)            \[52; 83\]
  Chest discomfort or irregular heartbeat (Q1F)                                         19 (49)            \[32; 65\]
  Changes to vision (Q1G)                                                               33 (85)            \[69; 94\]
  Slow in heart rate (Q1H)                                                              15 (38)            \[23; 55\]
  Precautions for use                                                                                      
  May need to stop driving or operating machinery for vision changes (Q2A)              26 (67)            \[50; 81\]
  Inform your doctor of persistent or worsening changes to vision (Q2B)                 27 (69)            \[52; 83\]
  Doctor will monitor your heart function and may adjust your crizotinib dosage (Q2C)   22 (56)            \[40; 72\]
  Reasons to call your doctor                                                                              
  Light‐headedness, chest discomfort, fainting (Q3A)                                    33 (85)            \[69; 94\]
  Skin and whites of your eyes turn yellow (Q3B)                                        26 (67)            \[50; 81\]
  Urine turns dark or brown (tea colour) (Q3C)                                          22 (56)            \[40; 72\]
  Nausea, vomiting (Q3D)                                                                29 (74)            \[58; 87\]
  Difficulties with breathing, cough, fever (Q3E)                                       33 (85)            \[69; 94\]
  Itching, or bruised more easily than usual (Q3F)                                      21 (54)            \[37; 70\]

Results of four risks not related to crizotinib are not included in the table.
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In general, knowledge of precautions for crizotinib use was higher than knowledge of side effects. About two‐thirds of respondents reported knowledge of the necessity of stopping driving and operating machinery for changes in vision (67%) or informing their physician about persistent or worsening visual changes (69%). More than half of respondents (56%) reported knowledge that their heart function would be monitored by their doctor and that the dosage of crizotinib might require adjustment.

The range of understanding of reasons to contact the physician ranged from 54% to 85%. Specifically, the rates of knowledge of when to contact the physician for "light‐headedness, chest discomfort, fainting" and "difficulties with breathing, cough, fever" were 85%. Most respondents (74%) reported knowing to contact the physician for "nausea, vomiting," 67% knew to contact the physician for "skin and whites of your eyes turn yellow," 56% knew to contact the physician for "urine turns dark or brown (tea colour)", and 54% knew to contact the physician for "itching, or bruised more easily than usual."

Knowledge of individual side effects stratified by respondents who did and did not read or receive the PIB is presented in Figure [1](#prp2570-fig-0001){ref-type="fig"}. Respondents who reported reading the PIB were more knowledgeable of each of the 6 key side effects than respondents who did not read or receive it.

![Effect of reading the PIB on survey respondents\' knowledge of each key side effect associated with crizotinib treatment](PRP2-8-e00570-g001){#prp2570-fig-0001}

4. DISCUSSION {#prp2570-sec-0009}
=============

In our study, most patient respondents reported receiving the PIB (77%), of which 93% reported reading it. Our results are similar to results reported in the limited number of studies identified in the literature that directly evaluated the effectiveness of RMMs with patients.[6](#prp2570-bib-0006){ref-type="ref"}, [7](#prp2570-bib-0007){ref-type="ref"}, [8](#prp2570-bib-0008){ref-type="ref"} Specifically, levels of receipt/reading of patient‐directed RMMs in other studies were as follows: 88%/93% (Landsberg et al[6](#prp2570-bib-0006){ref-type="ref"}), 93%/86% (Enger et al[7](#prp2570-bib-0007){ref-type="ref"}), and 89%/86% (Brandenburg et al[8](#prp2570-bib-0008){ref-type="ref"}). Awareness of the side effects and precautions for use of crizotinib, and reasons for contacting the physician was high for vision‐, hepatic‐, and dizziness‐related items, with knowledge levels ranging from 61% to 85%. However, fewer than half of respondents knew crizotinib was associated with "chest discomfort or irregular heartbeat," "slow in heart rate," or "breathing problems." Knowledge levels in our study were similar or higher to those reported by Landsberg et al, where knowledge levels of risks associated with aripiprazole ranged from 46% to 69% and knowledge levels of behaviors in case these risks occur was 56%‐69%.[6](#prp2570-bib-0006){ref-type="ref"} Similarly, a study that evaluated knowledge levels of precautions for use for, and risks associated with, varenicline reported patient knowledge levels of 19%‐82%.[7](#prp2570-bib-0007){ref-type="ref"} Knowledge levels in our study were lower than those reported by Brandenburg et al, where knowledge levels of teratogenic‐related risks for lenalidomide and thalidomide assessed by 5 survey questions ranged from 87% to 98%.[8](#prp2570-bib-0008){ref-type="ref"} However, it is not surprising that knowledge levels for teratogenic‐related risks were high, given the severity of this risk as well as the restricted distribution REMS program in the US specifically employed to minimize teratogenic risks associated with lenalidomide and thalidomide.

Ideally, the effectiveness of RMM should be measured against a comparator group not exposed to the RMM. However, such a comparator group is not possible for medicines that have RMM required at the time of initial authorization.[9](#prp2570-bib-0009){ref-type="ref"} In order to circumvent this limitation, we considered levels of knowledge for all 6 key side effects by whether patients reported having read or received the PIB or not. In this study, respondents who read the PIB showed consistently greater knowledge for all 6 key side effects than respondents who did not read or receive, suggesting the PIB was a useful supplement to the PIL in communicating the risks associated with crizotinib to patients. These results are consistent with those reported by Enger et al, where patients who read the varenicline medication guide had higher knowledge levels in comparison with patients who did not.[7](#prp2570-bib-0007){ref-type="ref"}

A key limitation to our study was the low number of completed surveys, where only 40 patients responded to the survey. The target NSCLC patient population is generally one that has a terminal diagnosis and poor prognosis. Despite improvements in overall survival for patients with ALK‐positive NSCLC who are treated with crizotinib, patients diagnosed with NSCLC, in general, have an average life expectancy of ranging from 10 to 26.7 months,[10](#prp2570-bib-0010){ref-type="ref"} and this may have contributed to the relatively low response rate. The response rate was not as low as the other EU‐based survey we found in the literature, where only 16 patients/caregivers participated in the survey conducted by Landsberg et al.[6](#prp2570-bib-0006){ref-type="ref"} Enger et al reported a response rate of 18%, however, this US‐based study allowed identification of specific patients receiving varenicline from a large healthcare claims database whereas in Europe, a similar approach is not allowed due to stringent European privacy regulations. Similarly, due to the restricted distribution Risk Evaluation and Mitigation Program in place for lenalidomide and thalidomide, Brandenburg et al were able to fully identify all US‐based patients receiving these medicines, yet still reported a relatively low response rate of 3.8%.

Since ALK‐positive NSCLC is relatively rare, the number of physicians prescribing crizotinib is expected to be low. Our study faced recruitment challenges largely because of the paucity of treating physicians who were available to identify patients for survey participation, and feasibility limitations such as the undue lengthy processes for ethics approvals in some countries without prior experience with surveys that evaluate the effectiveness of RMMs. Hence, based on the confidence interval for one proportion with exact (Clopper‐Pearson) formula, the small number of patients who completed the survey (n = 39) resulted in low precision of the knowledge rate estimates (11.9%--15.5%). Similar to recommendations provided by Landsberg et al,[6](#prp2570-bib-0006){ref-type="ref"} we suggest that additional guidance from regulatory agencies is needed to improve the collaboration between the industry and patient stakeholders to facilitate wider reach to assess the clinical importance of patient‐directed interventions such as RMMs.

Our study used a convenience sample, which could have introduced a selection bias. We sought to limit this effect by including countries with the highest crizotinib prescribing rates and obtaining a diverse sample of multiple regions of the EU. Of note, in the survey conducted by Landsberg et al, a randomized approach was still not successful in recruiting a representative sample, and only 16 patients/caregivers responded from only 3 of 12 participating countries in their survey.[6](#prp2570-bib-0006){ref-type="ref"} However, caution is advised in generalizing the results to all patients in the EU as the number of study respondents was small across the 7 countries.

Information bias may have also affected knowledge rates in this study. To minimize this bias, the online version of the survey was designed with randomized response sets for all multiple‐choice questions. Additionally, patients were also asked to complete the survey in a single sitting to minimize the possibility of searching for the correct answers. Answers to questions were not able to be revised on the on‐line version of the survey. If the survey was completed at the physician\'s office, the physician was instructed not to request that patients to clarify or revise their survey responses. Despite these efforts in study design, differential misclassification bias was possibly an issue for the 7 questions regarding "for which of the following should you call your doctor right away while taking XALKORI®." Most respondents answered "yes" for all 7 questions, regardless of whether or not PIB included the listed risks. Any of the listed risks, regardless of an association with crizotinib, would likely prompt patients to contact their physician. In retrospect, had the question had been worded as "for which of the following does the crizotinib PIB recommend for you to call your doctor right away while taking crizotinib," the 7 questions may have provided more useful knowledge about the information specific to the PIB. An additional source of potential bias is the use of self‐reporting. Although self‐reporting is the only way to assess a person\'s knowledge, patient‐reported information may still be subject to recall bias.

Overall, the survey results suggest that most patients who responded to the survey received and read the crizotinib PIB. The majority of patients who responded to the survey were aware of crizotinib side effects, precautions for use, and reasons to contact the physician. Knowledge rates were consistently greater among patients who read the PIB compared with patients who did not read or receive the PIB. The findings of this survey suggest that the PIB may be an effective way to provide information about risks to patients receiving crizotinib.
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